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Basic aim of this presentation (1) iy

1. Discussion of points to consider

when implementing data science in the chemical field
(EERHFTOT—EY LI AR TORER D)

2. Discussion on the fusion of chemistry and computer
(eELavE1—2—DRE BT 55 )

3. Discussion of points to consider

regarding the application of data science and Al
(T=BY AT R CAIFDBERICETHBEEED )
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Basic aim of this presentat

ion (2) s~

O Aim to be able to discuss correctly and accurately

ELL BOREECERTEDLE

B89

@ Technical discussions are not extensive
BTG E R ELEHEZ5 /T HHD T

BHEEZE-2TH

Use your car to go to your

TS 15295

estination and work

not a car mechanic

Jukbo, 4WD, inverter, etc.

safety drive and get to
your destination reliably,

Road traffic law, road map,
safety driving, etc.
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Biotechnology Related System Development
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O WBELELST—SY(TOR(1)  Olems

1. HEENY OV E1—4—BARKE#
= K14 ST (MRS E B AT
DILEZ T BB /\9— B8 7 0—F
@AIHEE7IO—F

1. Computer introduction basic technology In
computational toxicology

Two major toxicity evaluation related technologies
(@MChemical multivariate analysis / pattern recognition approach
@ Atrtificial intelligence (Rule base) approach
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O R{EPECRET 21T UR(2) In Siie.hasa

oy

2. T—R3Y LT ADBI T—R3YALITIRX N
F—AY AT RIT—2NEDARNEEVETH S,
BRASBICL Yk GEERIERENS,

BIZIE, EF N B TORTRENT. /12— 2#IE
TEAR)vHR |EFIFN TS,
{EZ2SBHTOT—2H LI X(F

E= ]

2. From data science to data science

Data science is a general term for data processing.

\arious related technologies will be developed depending on the application field.
For example, multivariate analysis / pattern recognition in the chemical field

It 1s called “Chemometrics”.

Data science in the chemical field

- Chemical ”
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From data science to “chemical data science”

EEZSHFTOT—E3HALMTUX(FE
MBS it o 2 e Y §

BIEATTOT— 5 ATV R
[BIZET—%49 1T X1 "Drug discovery data science"

"SEFPEHETOT I IIURIE
({7 —42 1T X “Toxicology Data Science”

" ER T TOT—2HAITUXIE
(¥ (w77 ILR) T —2Y AT X |“Materials Data Science”

- Z D
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{EEMEEDNRHHEIVEL—42—FAD

N

Characteristics of compound toxicity and difficulty in

Introducing computer

Mechanism unknown / complex: mechanism-centered

discussion difficult

REAN=ALFHEMT, SEOEFELSL)

Complex expression mechanism and many toxic types
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Compound structure varlablllty maximum:
gifficult to apply information due to structural similarity

LANHBIIOSARET, 2IESWHETHEX R

All compounds are evaluated from methane level to macrolide

QEL\FRENER
-"Khlgh predlctlon rate
prediction results

BIEF R IRBDFSNGEVD T, ERLNALLF

"predlctlon Is not allowed to fail, so demand Ievel IS hlgh

IS requwed Trends that place Importance on

-
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ER1EH SEATEOBER (1) I Silisp.Pase.
Relationship between requirement items and applicable methods

Rk (EiE)  XEEME ADMEF R COMRTREEREE LERAETTO—F

Safety (toxicity), pharmacological activity, requirements to be solved in ADME prediction
and applicable approaches

‘ 3-D
Methods £ BMHT L—ILA—RBcppp QSAR QSAR
Re—oRBlm  ATHRE

uired items

.. ADMETF A
L ADMET prediction
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ZRIEE LEATFEOBR(2) In Sitisp.ae
Relationship between requirement items and applicable methods
-
BEAFE Methods ZEBMIT JL—)ILA—RB 3.D
INR—2 3R 5 AIfIge SBDD Q_S AR QSAR

Chemometrics Rule-based Al

=18 chigg | PEE YN
High Medium y Medium L EVITTIR
A —_—
A *

=9 = KX [:WE
High speed/ - High Slow Slow

imass processing -
XDV =T ki EL: Felge § Arhe GRS
. ADMET prediction Possible Possible Imnossikle ' Impossible “IMRINELY

- A-A
BL: EHgmL Al BE CIN-t2 Al BE I
Possible No case Possible Possible Possible

L~ =
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Two major toxicity assessment related technologies

=EDRMEXY . EFFMICER TG T 7 0—FI&
EFRANECERREBLIYLUTOZIEE LGS

Based on the characteristics of toxicity, there are two approaches that can be applied to
toxicity assessment based on the contents of application and basic principles.

DIE 2 T BB /\3—0BET7TO—F,
Chemical multivariate analysis / pattern recognition approach

@AIHEE7Z7FO—F Artificial intelligence approach

OICH-M7TIE. EERICEENSA MDD EEEE
(ZER™S) T2 eI B L A%
OT—42EM7I0—F¢ OQAIHMEZIO—FD
MAZERBET5EIITKHTLVS,

ICH-MT requires that both (1) data analysis approach and (2) artificial intelligence
approach, which are complementary to each other, be evaluated for genotoxicity
(mutagenicity) safety assessment of impurities contained in pharmaceutical products.

*ERAFEITDEHEE. EMFRICESLEL—ZE]E

* |If the results are inconsistent, review by experts
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Data science for each application field

AT AT & A 7 2F
Basic technology Application fields
{E=E Chemistry =
=__ B4 (TR 213 Drug design AlIE
! ik . . == |
Data science =14 Toxicity =14
/. i i
2R = R Physical properties INAA
/\/)-l /nlb\nﬁk /\’f7_|_ Bio- /~ =
Multivariate analysis / — =
pattern recognifion & H Protein = &
Al = & Medical care =15

Avrdificial intelligence ¥R SR Environment T D

Z M 1th Others

eeeeeeeeeeeeeeeeeeeee

T—ARAY (IR
Data science
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